Detection of murine adult bone marrow stroma-initiating cells in Lin(-)c-fms(+)c-kit(low)VCAM-1(+) cells.
We attempted to characterize the phenotype of cells which initiate fibroblastic stromal cell formation (stroma-initiating cells: SICs), precursor cells for fibroblastic stromal cells, based on the expression of cell surface antigens. First, we stained adult murine bone marrow cells with several monoclonal antibodies and separated them by magnetic cell sorting. SICs were abundant in the c-kit(+), Sca-1(+), CD34(+), VCAM-1(+), c-fms(+), and Mac-1(-) populations. SICs were recovered in the lineage-negative (Lin(-)) cells but not the Lin(+) cells. When macrophage colony-stimulating factor (M-CSF) was absent from the culture medium, no stromal colony appeared among the populations enriched in SICs. Based on these findings, the cells negative for lineage markers and positive for c-fms (M-CSF receptor) were further divided on the basis of the expression of c-kit, VCAM-1, Sca-1 or CD34 with a fluorescence-activated cell sorter. SICs were found to be enriched in the Lin(-)c-fms(+)c-kit(low) cells and Lin(-)c-fms(+)VCAM-1(+) cells but not in Lin(-)c-fms(+)Sca-1(+) cells and Lin(-)c-fms(+)CD34(low) cells. As a result, the SICs were found to be present at highest frequency in Lin(-)c-fms(+)c-kit(low)VCAM-1(+) cells: a mean of 64% of the SICs in the Lin(-) cells were recovered in the population. In morphology and several characteristics, the stromal cells derived from Lin(-)c-fms(+)c-kit(low)VCAM-1(+) cells resembled fibroblastic cells. The number of Lin(-)c-fms(+)c-kit(low)VCAM-1(+) cells in bone marrow of mice injected with M-CSF was higher than that in control mice. In this study, we identified SICs as Lin(-)c-fms(+)c-kit(low)VCAM-1(+) cells and demonstrated that M-CSF had the ability to increase the cell population in vivo.